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Five-Year Review Summary Form

| SITE IDENTIFICATION |

Site name (from WasteLAN): Summitville Mine Superfund Site

EPA ID (from WasteLAN): COD983778432

Region: 8 | State: CO | City/County: Summitville / Rio Grande

. smEsmws

NPL status: B Final O Deleted OO Other (specify)

Remediation status (choose all that apply): Hl Under Construction [0 Operating 00 Complete

Multiple OUs?+ B YES O NO | Construction completiondate: ~ /  /

Has site been put into reuse? 0O YES H NO

-

Reviewing agency: B EPA [ State O Tribe O Other Federal Agency

Author name: Victor Ketellapper

Author title: Remedial Project Manager Author affiliation: USEPA

Review period:* 3/1/2000 to 8/2/2000

Date(s) of site inspection: None

Type of review:~ W Statutory
[ Policy (O Post-SARA O Pre-SARA O NPL-Removal only
O Non-NPL Remedial Action Site [ NPL State/Tribe-lead

O Regional Discretion)

Review number: B 1 (first) O 2 (second) O 3 (third) O Other (specify)

Triggering action:~++
O Actual RA Onsite Construction at OU # B Actual RA Start at OU# 0
O Construction Completion O Previous Five-Year Review Report

O Other (specify)

Triggering action date (from WasteLAN): 6 /7 / 1995

Due date (five years after triggering action date): 6 / 7 / 2000

* [*OU” refers to operable unit.]

** [Review period should correspond to the actual start and end dates of the five-year review in WasteLAN.]
*** [see page A-18 and Chapter 1 for further explanation.]

**** [see page A-19 and Chapter 1 for further explanation.]
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Five-Year Review Summary Form

Deficiencies:

Although water quality in the Alamosa River downstream of the Summitville Mine has significantly
improved sincethe impementation of emergency responseand inteim remedial adions aquatic life in the
Alamosa River is not currently protected. The Ste-Wide RI/FS will evaluate alternativesfor achieving this
goal.

The Beaver Mud Dump contains seeps and severa dump block type earth movement which have become a
debris flow down-slape toward the SDI.

It appears that the water within the Heap Leach Pad may be in contact with the local groundwater table. If
thisistrue, the water within the Heap Leach Pad is likely to chemically evolve The Site-Wide RI/FS needs
to consider how water will evolve and the potentia of it becoming a sour ce of acid mine drainage.

The Summitville Dam Impoundment was designed as a temporary structure. The Site-Wide RI/FS should
evauate if this structureisto be part of the remedy. If the Summitville Dam Impoundment isto be included
in the Site-Wide remedy, then it will need to be upgraded to pass the Colorado State Engineers minimum
requirements of the 100-year fload.

The adits will requi re rehabilitati on and regular maintenance for conti nued safe access. T hiswork is pl anned
to beperformed this summe and in the future as needed.

Recommendations and Follow-up Actions:

All of the concernsidenti fied includi ng the development of a remedy protective of the environment shall be
evaluated in the Site-wide Remedial Investigation and Feasi bility Study. All proposed additions or changes
to the operations or remediesat the Summitville Mine will be included in the Proposed Plan and subjed to
public comment. The Site-wide Remedia Investigation and Feasibility Study is scheduled to be compl eted by
September 2001.

Protectiveness Statement(s):

Metals concentrati ons have decreased significantly and pH values have increased in the Alamosa River
downstream of its confluence with the Wightman Fork asthe impementation of the interim response adions
at the Sitehas praogressed. However, the Summitville Mine remains as a dominate contributor of copper,
zinc, and cadmium to the Alamosa River Watershed. The aquatic water quality standards in the Alamosa
River have not ye been achieved. Aquatic lifehas nat been completely restared in the impacted areasof the
Alamosa River. Itisanticipated that additional remedial actions may be necessary to achieve the water

qudl ity standards and restore aquatic lifein the Alamosa River. Any additiona remedi d actions will be
evaluated in the Site Wide Remedial Investigaion and Feasibility Study.

Other Comments:
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Five-Year Review Report

l. Introduction

The United States Environmental Protection Agency (EPA) Region V111 has conducted a five-
year review of the interim remedial actions being implemented at the Summitville Mine Superfund
Sitein Summitville, Colorado. Thisreview was conducted from February 2000 through June
2000. This report documents the results of the review.

The purpose of this five-year review is to determine whether the interim remedies, once
completed at the Summitville Mine, are expected to be protective of human health and the
environment. In addition, the five-year review identifies any deficiencies in the interim remedies
found during the review and provides recommendations to address them. The methods, findings,
and condusions of the reviews are documented in thisreport.

A Site-Wide Remedid Investigation/Feasibility Study (RI/FS) is currently being completed at the
Summitville Mine and is scheduled to be conpleted in 2001 The purpose of the RI/FSisto
determineif any further remedia actions are necessary for the protection of human health and the
environment. It will include adetailed analysis of the success of the interim remedial actions and
provide the basis for any additional remedial actions. Thus, this five-year review, provides a
general overview of the status of the implementation of the Interim Remedial Actions and
determine if these remediesare expected to be protective of human health and the environment.

Thisreview isrequired by statute. The EPA must implement five-year reviews consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the
Nationd Oil and Hazardous Substances Pollution Contingency Plan (NCP). CERCLA 8121(c),
as amended, states:

If the President selects aremedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedia action no less often than each five years after the initiation of such
remedia action to assure that human health and the environment are being
protected by the remedid action beng implemented.

The NCP part 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR) states:
If aremedial action is selected that results in hazardous substances, pollutants,
or contaminants remaining at the site above levels that allow for unlimited use

and unrestricted exposure, the lead agency shall review such action no less
often than every five years after theinitiation of the selected remedia action.
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Thisis thefirst five-year review for the Summitville Mine Superfund Site. Thetriggering action of
this statutory review is the date of the start of construction of the Interim Remedial Actions which
was June 7, 1995, the start of construction of the Water Treatment Interim Remedia Action.

Il Site Chronology

The Site has been segregated into five operable units as listed below:
1 Operable Unit 00 - Water Treatment

. Operable Unit 01 - Heap Leach Pad

. Operable Unit 02 - Cropsy Waste Pile, Beaver Mud Dunp/ Summitville Dam
Impoundment and Mine FAts

. Operable Unit 03 - Groundwater

. Operable Unit 04 - Reclamation

The chronology of events at the Siteis shown in Tade 1.
III. Background

The Summitville Mine is an abandoned gold mine located about 25 miles southwest of Del Norte,
Colorado. It islocated within the San Juan Mountain Range of the Rocky Mountains, inthe Rio
Grande National Forest, approximately 2 miles east of the Continertal Divide, at an average
elevationof 11,500 feet. Water flows from the mine via Cropsy Creek and Wightman Fork into
the AlamosaRiver, approximately 5 miles below the mine.

The permitted 1,231 acre Summitville Mine contains approximetely 550 acres of disturbed area,
most of which ispositioned on the northeagern flank of South Mountain. The Wightman Fork
and the ghost town of Summitville bound this site to the north, Cropsy Creek to the south, and
the mine workings of the South Mourtain “highwall” to the southwest.

The Summitville area experiences long, cold winters, and short, cool summers. Protected snow
banks on northern aspect dopes can persist throughout the year. Thunder sorms are commonin
the afternoon hoursduring the months May through September and can be very intense and short
in duration. Mary of the northern aspec slopes and most of the lower slopes are heavily covered
with spruce and interspersed with stands of aspens at the lower elevations of the mine. The upper
dopes consig of atundraecosystem.

Page 8



Tablel - Chronology of SteEvents

Operable Event Start Complete
Unit
Site Discovery 11/27/91
Removal Action 12/16/92 | 12/15/94
NPL Listing 5/31/94
0 RI/FS 5/11/93 12/15/94
0 Interim Record of Decision Sigred 12/15/94
0 Remedia Design 9/16/94 3/20/97
0 Remedia Action 6/7/95 9/16/99
0 Find RI/FS 5/11/93 ongoing
0 Long Term Response Action 9/16/99 ongoing
1 Interim Record of Decision Sigred 12/15/94
1 Remedial Design Start 1/1/96 5/3/96
1 Remedial Action - Phase | 6/7/95 9/16/99
1 Remedial Action - Phasell 7/11/96 ongoing
2 Feasibility Study 6/2/94 12/15/94
2 Interim Record of Decision Signed 12/15/94
2 Remedial Design 9/16/94 3/24/95
2 Remedia Action 6/7/95 9/16/99
4 Feasihility Study 6/2/94 | 12/15/94
4 Interim Record of Decision Sigred 12/15/94
4 Remedial Design 3/15/96 12/31/98
4 Remedial Action 10/1/98 ongoing
Histor

Gold wasfirst discovered at Summitvillein 1870. In 1903, the Reynolds adit was driven to drain
the underground mine workings and serve as an ore haulage tunnel. Production of gold occurred
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sporadically through the 1950s. In the 1970s, the Summitville Mine was evaluated as a copper
mine. However, copper mining wasnot pursued.

During the 1980s, new technologies for extracting metals from low-grade ore were being
developed. Ore new technology used cyanide heap leach techniquesfor extracting gold from
low-grade ores. The process began by mining large volumesof low-grade gold ore. The crushed
ore was then placed on an impermeable liner forming a heap leach pad. Cyanide solutions were
then sprinkled onto the hegp and alowed to trickle down through the crushed ore, dissolving
gold. The solutions were then collected from the base of the heap leach pad and the gold was
chemically extracted.

In 1984, the Summitville Consolidated Mining Company, Inc. (SCMCI), initiated mining gold at
the Site using the cyanide heap leaching process. Open pit mining extracted the gold ore from the
areasurrounding the historic underground workings where gold concentrations had been too low
to be economically feasible for underground mining operations. Addity and metal contaminants
increased dgnificantly in the Wightman Fork of the Alamosa River as a result of the drainage from
these new mining operations. FHgure 1 preserts a map of the features of the mine resulting from
this phase of mining.

On December 4, 1992, SCMCI filed for bankruptcy and provided notice to the State of Colorado
that after December 15, 1992, operations required to prevent the discharge of heavy metals and
cyanide from the Summitville Mine would cease. To prevent this discharge from occurring, the
EPA began an emergency response action on December 16, 1992. The Site was listed on the NPL
on May 31, 1994.

To stabilize the mine site, the EPA signed four Interim Record of Decisions on December 15,
1994. Theseinterim Records of Decision address the following four operable units (OUs) at the
mine: Water Treatment (OU-00), Heap L each Pad (OU-01), Cropsy Waste Pile, Beaver Mud
Dump/Summitville Dam Impoundmert and Mine Pits (OU-2), and Mine Reclamation (OU-04).
The work outlined in these Interim Remedial Actions has been completed or has been contracted
to be ompleed. A decision for Groundwater (OU-03), was deferred until EPA had a chance to
invedigate the effectiveness of the Removal Actions completed.

Currently, the interim remedial actions and a Site-Wide Remedial Investigation/Feasibility Study
(RI/FS) are being completed at the Summitville Mine. The Site-Wide RI/FS is evauating the
effectiveness of the interim remedial actions and identifying and proposing any further remedial
actions that may be necessary to achieve waer quality objedivesin the AlamosaRiver.

Contami nants
The quality of drainage waters from the Summitville Mine generally have a pH below 3.5 and high

concentrations of iron, aluminum, copper, zinc and other metals. This poor quality water isa
result of mining, which exposed large volumes of waste rock to weathering. Sulfide minerals,
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contained within the waste rock, react with oxygen and water to form sulfuric acid. The acidic
solution dissolvesthe metals found in thewasterock, resulting inan acid metd-laden solution
known as acid mine drainage (AMD).

Additiond acid mine drainage was formed as a result of the development of the Mine Pits during
SCMCI’s operation. The Mine Pits formed a depression that collected precipitation and funneled
it into the former underground mine workings. The addition of water from the Mine Pits
significantly increased the volume of acid mine drainage released from the Reynolds adit, the
lowest drainage tunnel in the underground portion of the mine. During the period of SCMCI’s
oper ation, the acid mine drainage was, for the most part, released from the Summitville Mine
untreated to the environment. AMD continues to be generated at the Site, requiring five-year
reviews to be conducted.

Land and Resource Uses

The environmentd problems at Summitville have been of particular concern dueto the extensive
use of the Alamosa River water for wildlife habitat, livestock, and irrigation of agricultural lands
in southwest portions of the San Luis Valey. The increased acid and metal 1oading from the
Summitville Mine into the Alamosa River water shed have caused the destruction of dl agutic life
for more than 17 miles downstream of the ming induding at the Tarace Reservoir. There are
concerns that the contamination rel eased from the mine may have impacted wetlands that are
habitat for aguatic life and migratory waterfowl such as ducks and the endangered whooping
crane. Water fromthe AlamosaRiver isused extensively to irrigate crops and for livestock.
Important crops and livestock include afalfa, barley, wheat, sheep and cattle.

Mining, timber harvesting, and grazing have been the chief historical uses associated with the
Summitville area. Future land usesare unknown and dependent on the property owners.
Potential future land useindudesecological, grazing, mining and tourism.

REMEDIAL ACTIONS

On December 15, 1994, four I nterim Record of Decisons (IRODs) wereissued for the
Summitville Mine Superfund Site (the Site). The four IRODs wer e prepared for the following
areas:

. Operable Unit 00 - Water Treatment

. Operable Unit 01 - Heap Leach Pad

. Operable Unit 02 - Cropsy Waste Pile, Beaver Mud Dump/Summitville Dam
I mpoundment and Mine Aits

. Operable Unit 04 - Reclamation

Page 11



The work was segregated into four IRODSs to better manage thislarge project, with each|IROD
addressing a different aspect or media of the Site. The remedies were designed to work together
to reduce the toxicity to aguatic life resulting from the rdease of AM D from the Summitville
Mine. The interim remedy for OU-00, Water Treatment, providesfor water treatment of surface
water runoff to reduce the volume of acid mine drainage released from the Site. The remaining
IRODs conduct actions aimed & reducing the generation of AMD.

The overall Remedial Action Objectives for the IRODs were:

1 Reduce or eliminate deleterious water flow from the Summitville Mine into the Wightman
Fork.
2. Reduce or eliminate the need for continued expendituresin water treatment for the

Summitville Mine.

3. Reduce or eliminated the acid mine drainage from the man-made sources on the
Summitville Mine.

4. Reduce or eliminate any human health or adver se environmenta effects from mining
operations downstream from the Summitville Mine, including in the Alamosa River.

5. Encourage early action and acceleration of the Superfund process.
The four interim remed al actions were sl ected to address some or all of these Remedial Action
Objectives Theremainder of this section dicusses the work completed and the current gatus of

these interim remedia actions.

Operable Unit 00 — Water Treatment

Water treatment was initiated on an emergency basis when the mining company that oper ated the
facility, the Summitville Consolidat ed Mining Company, Inc. (SCMCI), declared bankruptcy and
abandoned the Siteinearly December 1992. On December 18, 1992, the EPA issued an Action
Memorandum, documenting the need for water treatment as atime critica removal action.

The Interim Record of Decison for Operable Unit 00, provides for treatment and storage of acid
mine drainage generated from the Summitville Mine, while other measur es designed to prevent
the formation of acid mine drainage were being implemented concurrently. This sedion
summarizes the activities that have occurred to implement the water treatment IROD and
documents the success EPA hashad in meeting the remedid action objectives of this IROD. A
memorandum documenting minor changesto thisinterim remedy was signed on May 16, 1997 by
the Remedial Project Manager. The components of the seleded remedy as modified have been
implemented and are operationa. The following is a description of each component of the
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selected remedy (underlined) and how it was implemented.

Continued trestment of the Cropsy Waste Pile drainage and the French Drain watersin the
Cropsy Water Treatment Hant. Trestment of the drainage from the Cropsy Wagte Pile
was discontinued after the waste pile had been removed and placed into the Mine Pits. To
facilitate the const ruction of the Heap Leach Pad cap, the Cropsy Water Treatment Plant
was taken out of service and removed. Water from the French Drainunder the Heap
Leach Pad was directed via pipe line to the Summitville Dam Impoundment. The
Summitville Dam Impoundment is a containment reservoir used to collect water draining
fromthe Steprior to treament.

Destruction of cyande inthe water from the Heap L each Pad will continue inthe Cyanide
Destruction Plant/Metals Renoval Plant urtil the water quality meets remedid adion
objectives. Cyanide concentrations within the Heap Leach Pad were reduced, achieving
the remedial action objectives established for the Heap Leach Pad Interim Remedial
Action. The cyanide destruction process has been discontinued.

Completion of Heap L each Pad remediation, followed by the conversion of the Cyanide
Destruction Plant to treat acid mine drainage, would alow the Metals Removal Plant to be
closed. TheMetdsRemoval Plant would remain ontsite asa contingency fecility. The
cyande destruction portion of the Heap Leach Pad interim remedy has been completed.
Due to the Metals Removal Plant’ s proximity to Summitville Dam Impoundment, it was
decided to modify the Metals Removal Plant to treat acid mine drainage rather than use
the facility housed at the Cyanide Destruction Plant. The Metals Removal Plant has been
modified to treat acid mine drainage.

Containment of Acid Mine Drainage inthe area of the Summitville Dam

mpoundment/B eaver M ud Dump Area during peak surface water flows that exceed the
water treatment capacity of 500 gallons per minute. The contained water would be
treated before being released into the Wightman Fork. The Summitville Dam
Impoundmert, a 90 million-gallon storage reservoir for acid mine drainage, was
constructed by the removal of mining waste from the Beaver Mud Dunp and by raising a
historic tailings pond damlocated adjacent to the Beaver Mud Dunp. During the winter
months, the acid mine drainage is collected and stored in the Sunmitville Damn
Impoundment. Collecting and storing this water alowsthe Site to be closed during the
winter months, resulting in significant cost savings. The water treat ment capacity at the
Stewasasoreevaluated. Theresults of thisreevaluation demonstrated that the treatment
capacity of 500 gallonsper minute described in the Interim Record of Decision was
insufficient. The capacity of the water treatment facility in the Metals Removal Plart was
optimized, resulting in a capecity of approximately 1,000 gallons per minute. However,
the combination of storage and treatment capacities is not sufficient to manage peak flows
during most spring runoff periods. Since reclamation of the mine was underway pursuant
to acompanion IROD and is expected to reduce the amount of water treatment needed,
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additional treatment or storage capacity was not constructed. Rather, the Site would be
operated during spring runoff such tha the water with the highest concentration of metals
would bedirected into the Summitville Dam Impoundment. Thewater of the best quality
would be released from the Site during spring runoff. During spring runoff, water may be
released from the Summitville Dam Impoundmert untreated. The volume of water
required for treatment will be reduced inthe near term as mine reclamation iscompleted.
At tha time, the existing water storage and treatment cgpacity may be sufficient. This
issueisto be evaluated in the Site-Wide Fessibility Study.

All components of the modified interim remedy as outlined in the I nterim Record of Decison and
the memorandum documenting minor changesto the remedy have been constructed. The facilities
have operated consstently and effectively during the past year. The facilities are operationa and
functional.

Operable Unit 01 — Heap Leach Pad

Emergency response actions were initiated at the Heap L each Pad after the mining company that
operated the facility, the Summitville Consolidated Mining Company, Inc.(SCMCI), declared
bankruptcy and ebandoned the Site in early December 1992. On December 18, 1992, EPA issued
an Action Memorandum, documenting the need for cyanide removal and to control the devation
of water contaminated with cyanide and heavy metals in the Heap Leach Pad asatime critical
removal action. On December 15, 1994, an interim Record of Dedsonwassigned to complete
closure of the Heap Leach Pad.

The major components of the selected interim remedy was completed in two phases, as described
below:

. Phase | - Dedruction of cyanide contained within the Heap Leach Pad usng in-stu
biological treatment methods.

. Phase |1 - Recontouring, capping and vegetating the Heap Leach Pad to reduce the volume
of water entering the Heap Leach Pad.

The remainder of this section discusses the status of the implementation of the two phases of the
interim remedy for the HLP.

Phase 1

Construction activities consisted of pumping and treating leachate contaminated with cyanide and
heavy metals from the Heap Leach Pad. The treatmert of the leachate began as a Removal
Actionin December 1992 Initially, the treated water wasdischarged to the Wrightman Fork.
After the water level in the Heap Leach Pad was reduced, clean water was applied to the Heap
Leach Pad to rinse the cyanide that had adhered to the ore. Cyanide was removed from the
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leachate by injecting a70 percert hydrogen peroxide solutioninto leachate as it was pumped to
the water treatment plant. After the cyanide was destroyed by hydrogen peroxide, the leachate
was further treated to remove metals using a precipitation process.

FromAugust 21 through September 25, 1995, 30 holes were drilled into the Heap Leach Pad to
collect daa on the eff ectiveness of the cyanide rinsing efforts and to colled data needed for
design of the biotreatment process. Water and s0il samples were collected from this drilling effort.
The sanpleswere analyzed for cyande and heavy metals.

Results from the sampling demonstrated that the concentration of cyanide had been sgnificantly
reduced by the “clean rinse” program. Based on the reduced concentrations of cyanidein the
Heap L each Pad, the human healthand enviromrmental risk associaed with an untreated rd ease of
water containing cyanide was reevaluaed. The evaluation found that “the release of further
untreated cyanide for the Heap L each Pad would not cause ahedth hazard or an unacceptable
risk to any receptors (per EPA Superfund risk criteria).” Thus, biotreatment for the removal of
cyanide with the Heap Leach Pad was no longer required. An Explanation of Significant
Differences memorandum to the IROD was prepared to document this changeto theinterim
remedy. The Explanaion of Significant Differences memorandum was approved by EPA Region
VIII's Assigant Regional Administrator on June 4, 1997.

All components of Phase | of the interimremedy asoutlined in the IROD as modified have been
completed. The remedial action objective of reducing cyanide levels within the Heap L each Pad
to the point it no longer poses a threat to human health and the environment has been achieved.

Phase I

The capping of the HLP occurred over two construction seasons, beginning in 1997 and ending in
late 1998. To alow for proper ingallation of the cap, the HLP was regraded from anirregular
“dog bone” shape to a dome shgpe. The side slopes of the HLP were regraded to 5:1 (horizontal
to vertical) and the top slopes were graded to 20:1. Approximately 75,000 cubic yards of water
treatment plant dudge, that had been digposed of around the southern and eastern perimeter of
the HLP, was excavated, stabilized with lime, disposed of inthe well can area of the HLP.
Approximately 850,000 cubic yards of waste rock materia from adjacent areas and 350,000 cubic
yards of HLP meterial was usead to regraded the pad prior to placement of the cap.

The cap consisted of a geocomposite drain sandwiched between two layers of geosynthetic clay
liner (GCL). The geocomposite drain was constructed of asynthetic drain net that had geotextile
thermdly bonded at the factory to both sdes. GCL is construded of sodium bertonite
(approximately 1 pound per square foot) stitched between two layers of geotextile meterial. Three
tiers of anchor trencheswere installed on the 5:1 slopes to secure the liner system to these steeper
slopes The desgn of this cap system has a predicted infiltration rate of 0.2inches per year.

Page 15



The liner material was covered by afour-foot thick therma protection layer of HLP material and
six inches of amended topsoil. T he thermd protection layer material consists of finer grained spent
ore material that was set aside during HLP regrading. To facilitate root penetration under the
topsoil, the subgrade was amended with crushed limestone at a rate of 30 tons per acre and
mushroom compost at a rate of 40 tonsper acre. The topsoil was amended with lime at a rae of
30 tons per acre to neutraize the soil, facilitating plant germination and growth.

Precipitation on the surface of the HLP is captured in the ditch and drain system installed on the
perimete of the HLP. This systemislocaed on the irside of the road located onthe perimeter of
the HLP. The perimeter drain consists of a perforated pipe installed in gravel, which discharges
into the 550 ditch.

To prevent surface water from running onto the HLP, the Cropsy Drain was constructed. The
Cropsy drainis located to the East of the HLP. The drain consists of one 54-inch pipdire placed
in gravel bedding.

Anoutfall, located at an elevaionof 10 feet bdow the HLP Dike No. 1cred, wasinstalled to
prevent the HLP from overtopping. The outfall drain corsists of two four-inch high-density
polyethylene (HDPE) pipesimbedded in a sand and gravel layer. The two four-inch pipestieinto
asingle, four-inch HDPE pipe that breaches the HLP liner in the Northwest Quadrant of the HLP.
The outfall pipeine then runs paralld to the 54-inch Cropsy drain pipeline, day-lighting adjacent
to the 54-inch Cropsy drain pipeline outfall.

A filter dranage layer wascondructed to collect seepage and to improvethe gability of Dike 1 of
the HLP. Dike 1 of the HLP isthe downstream retaining structur e across the lower end of the
Cropsy Valley. The Dike 1 material was excavated from the toe and replaced with a sand filter
to collect seepage and compacted fill to add stability to Dike 1. During this construction, the
french drain sump was removed and replaced witha HDPE pipeline. Thispipeline directs flow
fromthe french drain under the HLP to the Sunmitville Dam I mpoundment.

During thefinal congruction inspection, a punch ligt of itemsrequired to completetheinterim
remedy was prepared. It wasdetermined to complete thiswork under aseparate contract. This
list includesimprovements to the perimeter ditch and road, redametion of Dike 1, removal of
sediments and redamation of the 550 Ditch. This work isscheduled to be completed in 2000.

Operable Unit 02 - Cropsy Waste Pile, Beaver Mud Dam/Summitville Dam Impoundment and
Mine Rits

This section discusses theimplementation of the Interim Remedial Action for Operable Unit 02

(OU-02), the Cropsy Waste Pile, Beaver Mud Dump/Summitville Dam Impoundment and Mine
Pits. Thiswork was stated on October 1, 1993 as anon-time critical remova actionto quickly
control thegeneraion and release of acidic metal-laden water known as add minedrainage. In
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December 1994, an Interim Record of Decision was signed for this action, transferring thisaction
to an Interim Remedial Action.

The purpose of the interim remedy was to reduce or eliminate the generation of acid mine
drainage from the Cropsy Waste Pile, Summitville Dam Impoundmert, the Beaver Mud Dump,
and the Mine Fits. Theinterim remedy was sdected to eliminate or reduce the generation of acid
mine drainage by isolating hazardous subsances and inhibiting their contact with water and/or
oxygen necessary to produce acid mine drainage. The major components of the interim remedy
selected and constructed to achieve this goal are as follows:

1. Theremoval of mining waste in the Cropsy Waste Pile and the Beaver Mud Dump tha had
covered naturally occurring surface seeps. This seep water would no longer flow through
mine waste, reducing the volume of acid mine drainage gererated.

2. Excavation of acid-generating tailings and sediments from the Summitville Dam
Impoundment. The impoundment’swater would no longer flow through mine waste, reducing
the volume of acid mine drainage generated.

3. Placement and capping of material excavated from the Cropsy Waste Pile, Beaver Mud
Dump and Sunmitville Dam Impoundment into the Mine Pits. In addition to providing a
place for the excavated material, this action would dearease the infiltration of ground water
into the underground mine workings via the Mine Pits. The volume of acid mine drainage
generated in the former underground mine would therefore be reduced.

4. Placement of an acid neutralizing material onthe base of the Mine Pits prior to placement of
excavated material. This material would neutr alize acid mine drainage formed during
placement of the mine waste into the Mine Pits.

The congtruction of the interim remedy for the Cropsy Waste Pile, Beaver Mud Dump, and the
Mine Pits has been completed. The remaining portion of this section provides a summary of the
condruction adtivities conducted to compl e this interim remedy. Due to theshort construction
season at the Summitville Mine, the construction of the interim remedy for OU-2 was segregated
into three phases. The first two phases were completed as anon-time critical removal action,
while the find phase was completed as an interim remedia action. Each phase represented one
construction season. Work not completed inan earlier phase wascompleted inthe next phase.
Each phase of construction was completed under a dfferert contract.

Phase |
The first phase of construction began on October 1, 1993. Duwring thisphaseof congruction, a

liner was placed on the bottom of the Mine Pits and waste material was excavated from the
Cropsy Waste Pile and placed into the Mine Pits.

Page 17



The firgt activity completed wasthe remova of the topsoil on the Cropsy Waste File. Thistopsoil
was stockpiled adjacent to the Cropsy Waste Pile for use in the future. Approximately 72,000
cubic yards of topsoil wasremoved.

Next, alayer of clay wasremoved fromthe Cropsy Wade Pile This clay maerial wasused to
construct the liner at the base of the Mine Pits. The clay liner in the bottom of the Mine Pits was
placed to afinished thickness of three feet. Clay was placed againg the pit wallsto produce a
continuous liner with the liner on the bottom of the pits. In the South Pit, the liner was extended
up the pit walls 60 feet. In the North Pit, the line was extended up the pit walls 40 feet.
Approximately 76,000 cubic yards of clay liner was placed in the Mine Pits.

A five-foot layer of acid neutraizing material, lime kiln dust, was placed on the bottom of the
Mine Pits. Approximately 1,800 tons of lime kiln dust was placed in the Mine Pits.

Once the clay liner and lime kiln dust was placed into the Mine Pits, mine waste from the Cropsy
Waste Pile was placed into the mine pits. Approximately 927,000 cubic yards of mine waste was
removed from the Cropsy Waste Pile and placed in the Mine Pits. The work was stopped for the
season on February 12, 1994.

Phase I

During this phase of the construction, approximately 2,670,000 cubic yards of mine waste rock
was excavated from the Cropsy Waste Pile and 350,000 cubic yards of meterial was removed
from the Beaver Mud Dump. Thismaterial was placed into the Mine Pits. Fine-grained material
was placed around the inside perimeter of the Mine Pits. This material was spread in lifts of 2 feet
deep and 20 feet wide The material was compacted with six passes of a sheepsfoot compactor.

Once the perimeter area was huilt up in elevaionby 5 feet, the mining wades were placed into
the center of the pit. Waste was placed in the pits and spread in five foot lifts. This aeawas
compacted by routing loaded haul trucks over the entire area. Once the lift was completed, the
next section of the compacted perimeter areawas constructed. This method was used until al the
excavated material had been placed in the Mine Pits.

Phase Il

During this phase of construction, the Summitville Dam was modified and materid was removed
fromthe Beaver Mud Dunp, Cropsy Waste Pile and the Clay Fnes Stockpile.

The Summitville Dam was modified by raisng the height of the dam, constructing a new spillway,
constructing outlet works in the old spillway, and improving the structure to withstand a 25-year
storm event. The dam wasstabilized by installation of agravel drain, sand filter, and additional

earth fill. The sand and gravel materials were from an off-site source. The approximately 56,000
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cubic yards of earth fill wasfrom material removed from the Beaver Mud Dump. Once
completed, an 90 million-gallon reservoir to store surface water runoff from the mine was created.

Appr oximately 960,000 cubic yar ds of material was removed from the Beaver Mud Dump. This
material was placed in the Mine Pits and used as earth fill for the Summitville Dam modifications.
Approximately 25,000 cubic yards of topsoil was salvaged from this excavation

The South Pit was capped with a geosynthetic day liner (GCL). GCL isa product constructed of
bentonite clay stitched between two layers of geosynthetic falric. GCL isused to reduce
infiltration of waer. A 4-foot thick layer of material from the Clay Fines Stockpile was placed
over the GCL for thermal protection.

The North Pit was graded and doped such that surface water would drain away from the Mine
Pits area. A cap condructed udng an ondte source of clay, wasplaced on the North Pit.
Additiona, mining waste will be moved and placed in the North Pit during construction of the
interim remedy for Operable Unit 04, Site-Wide reclamation.

Operable Unit 04 - Redanation

The deggn of the remedy for OU-4 hasbeen completed. The following design criteriawere
developed to meet the project objectives.

Grading: Grading will be performed to reduce steep soil or fill embarkmentsto 3:1 (horizontd to
vertical) or flater, and depressionswill be filled to minimize infiltration of water. Mine waste
materials will be removed from the naturd drainage-ways and wet areasto reduce acid
generation. Rock cuts will befilled to a 3:1 slope where possible; the exception being the
highwadll.

Roads. Permanent roadson the Site were identified as necessary to mantain access to key areas.
These areasare the CDP building, Cropsy Waste Pilearea NorthWage Dump, Chand e Adit,
and the top of South Mountain. The maximum design grade is 15 percent and the minimum
radius for horizontal curvesis 250 feet.

Site Drainage Cortrol: Surface water isto be conveyed by a system of ditches sized to passthe
100-year storm event, based on criteria used by the State Dividon of Mineralsand Geology.
Ditch construction isdependent uponwater velodty. Ditches exposed to water vel odties bel ow
4.5 feet/second will be grass lined. Ditches designed for water velocities between 4.5 and 10
feet/second will be a combination of grass and flexible channdl liner. Above 10 feet/second, the
ditches will be riprap lined.

Revegetation: Subsoilsinthe disturbed areas are to be amended with limestone and mushroom
compos. Mushroom compost is to be gpplied a arate of 40 tons/acre and the limestone is
applied at variable rates depending upon soil teds. The amendmerts areto be incorporated to a
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depthof 12 inches and covered with an additional 6 inches of limestone amended topsoil prior to
seeding. Approximately 300 acres will be revegetated.

The condruction of the interim remedy for OU-4 isscheduled to be completed in2002. Work
completed inthe 1999 construction season included excavaion, re-contouring, and revegetation
of the areas aove and bd ow the Heap Leach Pad in the Cropsy Valley, aportion of the North
Waste Dump, the Missionary Seeps area and the Water Treatment Plant area.

Operation and M aintenance

Dueto the interdependence of severa interim remedial actions being conducted at the Mine and
the interim nature of the RODs, Operation and Maintenance issues were not addressed. A Site-
Wide ROD is planned to be completed in the year 2001. The Site-Wide ROD will address
operation and maintenance requirements to assure the perf ormance of the final Ste-Wide remedy.

V. Five-Year Review Process

This five-year review is being completed while construction of the interim remedies is not yet
completed and while a Site Wide Remedid I nvestigation/Feasibility Study (RI/FS) isin progress.
The RI/FSis evaluating in detail how the interim remediesare functioning and what additional
actions, if any, are necessary to protect human health and the environment. Thus, this five-year
review is narrower in scope than one for asite where fina remedia action decisons and
construction of the remedies have been completed.

The five-year review was prepared by EPA, based on areview of relevant data and documerts.
These data and documents included the Interim Record of Decisions, Remedial Action Reports,
the Draft Tier |1 Ecological Risk Assessmert, and the Draft Site-Wide Remedial
Investigation/Feasbility Study. A complete list of referencesisfound in Section XIl. The draft
report was reviewed by EPA, the Colorado Department of Public Health and the Environment
(CDPHE), and the Summitville Technical Assistance Group (TAG).

VI. Five-Year Review Findings

Environmental studies concerning the Summitville Mine are ongoing. Major contaminant sources
have been addressed through a series of response actions. However, al of the interim remedial
actions have not yet been completed. The response actions completed have resulted in reductions
of contaminant into the Alamosa River Wat ershed from the Summitville Mine. However, the
remedial action objectives established for this Site have not yet been met. This five-year review
has idertified several issues that have not been fully addressed by the interimactions including,
surface water quality, operation of adit plugs, stability of earthen structures, and operation and
maintenance. These issues will be fully addressed in the Site Wide ROD. A lrief description of
each of these issues and satement from the Summitville TAG isfound in the remainder of this
section.
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Surface Wata Qudity

Metals concentrations downgream of the Site at sampling location WF-5.5 have decreased
significantly. Figure 2 shows the decline of metals concentrations plotted with atime line of the
environmental response actions take at the mine.

Metals concentrations have decreased significantly and pH values have increased in the Alamosa
River downstream of the confluence with the Wightman Fork as the implementation of the
response actions & the Site. However, the Summitville Mine remains as adominant contributor
of copper, zinc, and cadmium to the Alamosa River Watershed. Theaquaicwater qudity
standards in the Alamosa River have not yet been achieved.

The water trestment plant operates from May 1 to October 31 of each year. When the treatment
plart is not operating, contaminaed water is stored in the Summitville Dam Impoundment (SDI).
Water contained within the SDI istreated prior to release. However, during spring run off, the
combination of water treatment and storage capacity is generally insufficient to prevent arelease
of untreated water from the Mine. It is anticipated that once construction of the interim remedies
is conpleted, the need for water treatment will be reduced.

Adit Plugs

TheReynolds and Chandler Adits were plugged asa non-timecritical removal action in 1993 to
flood the underground mineworkings. The purpose of flooding the mine workingsis to inhibit
the generation of Acid Mine Drainage from the sulfide materias remaining in and around the
underground mine. The flow has significantly reduced from the Reynolds Adit. However, the
effectiveness of the plugs is uncertain since flows from springs and seeps around the Site has
appeared to have increased. Also, the role of the adit plugs in the Site-Wide remedy has not yet
been determined. Therole of the adit plugsin the Site-Wide remedy will be determined in the
Site-Wide ROD. Alternatives being considered include using the plugs to maintain a certain water
level in the underground mine as well as removd of the plugs.

Stability of Earthen Structures

Stability of several earthen structures were evaluated as part of the ongoing Remedial
Invedigation. The Beaver Mud Dump, the Heap L each Pad Dike No. 1, the North Waste Dump
and Highwall were found to potentially have stability problems. There are several simall dope
falures appearing on the north facing BMD dope. Stabilization of thisdopeis to be addressed in
the Site-Wide RI/FS.

Analysis of the HL P Dike 1 indicates that the dope is stable. However, past monitoring of the

inclinometer s has indicated some minor movement. These inclinometer s were destroyed during
the reclamation of Dike 1. They will bereplaced in 2000. Continued moritoring of this structure
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isrequired to evaluate stability. Removal of water from the HLP should be considered as one
method for stabilizing Dike 1.

A review of the dope stability analydsof the NorthWage Dump indicated tha the North Waste
Dump is marginally stable. Thisanalysis was based on assumptions of the properties of the
materials within the Dump. Sarmpling will occur in 2000 to provide data to perform a more
accurate assessmert of the stability of the North Waste Dump.

Rockfalls have been observed on the Highwall and it is expected to continue to deteriorate. The
effect of this deterioration on water quality, ditch carrying capacity, and the revegetation of mine
pit caps will need to be evaluated through monitoring.

Human Health and Environmental Risk

Theprimary ik reaulting from the release of acid mine drainage from the Summitville Mine is to
the aquatic ecosystem. These risks are decreasing asa result of EPA’s emergency and interim
response actions. Aquatic risks downstream of the Site remain above levels necessary for the
survival of aguatic life. Community members have reported the return of fish, sdlamanders and
benthic macro-invertebrates in the previously impacted areas furthest downstream of the mine.

Drirking water wells located in close proximity to the AlamosaRiver were sampled in 1999.
These results found that Site contaminants have not migrated from the surface water to the
groundwater drinking water wells.

Operation and M aintenance

Operation and Maintenance needed was not outlined in the I nterim RODs. Any Operation and
Maintenance requiremerts needed to assure the selected Site-Wide remedy mees remedial action
objectives will be deter mined and selected in the Site-Wide ROD and Remedid Design.

Community Statement on Status of Superfund Actions

The following statement was prepared by the Summitville Technica Assisance Group. This
stat ement reflects the concerns of the community regar ding the clean-up activities at the
Summitville Mine.

The Summitville TAG, overall, is very pleased with the efforts that have been put
into this project. As the years have passed on this project, it is apparent that
efficiency in performance has increased considerably. We have also become very
aware of the complexity of a project this size and location.
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VII.

There are three areas of consideration, at this time, that the TAG Group wants to
remain as priorities when considering the successful outcome of this Superfund
site. They are as follows:

1.

We feel the Reynolds Tunnel Adit plug needs to be removed and not
considered as part of the remedy. If it continues to be considered as a
viable solution to the remedy, then serious work needs to be done on the
tunnel, plug and valves to assure stability. Also continued studies to
assure the safety of such a decision. If storage and release from this
location is deemed necessary, then the Adit needs to be equipped to meet
this demand.

We were very alarmed this spring upon hearing about the amount of water
and the traces of cyanide in the Heap Leach Pad. Although the State of
Colorado assured us that we had been informed of this prior to the
announcement at one of our meetings on the RIF'S, this information had
gone un-noticed by our group. The community was somewhat alarmed
and once again fear and untruths followed. The TAG would like to be
able to assure the community without hesitation, that the Heap Leach Pad
will be of “no” risk to the watershed and that the stability of the dike is
not an issue.

Water treatment to meet the needs of this site is imperative. This should
be done with an awareness of the monumental amounts of precipitation
that this site can receive.

Finally, we would like you to consider the aforementioned items in the degree of
“risk” that the impacted community sees rather than a scientific observation
conceived of formulas and statistics. This community and watershed cannot
survive another oversight.

Assessment

Question A: Isthe remedy functioning as intended by the decision documents?

The €effectiveness of the revegetation efforts and drainage ditches on the reduction of acid
generation will be ssenwith time  Continued water sampling will be required a points on the site
and downstream of the Site to determine the impact of the mine reclamation. Water quality has
significantly improved, yet aquatic life has not been completely restored in impacted areas of the
Alamosa River. Also, continued monitoring of the earthen gructures and aut slopesat the Site
will berequired to determine the effect of surface stabilization efforts. The Site-Wide remedy and
remedial design will address any possible short coming of the interim RODs
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. Question B: Are the assumptions used at the time of remedy selection still valid?

A complete reevduation of the assumptions used a the time of the sdection of the interim
remedieswill be completed as part of the Site-Wide Remedial Investigation and Fessibility Study.

. Quegtion C: Has any other information come to light that could cal into question the
protectiveness of the remedy?

Thisreview has found that the interim remedies being implemented at the Summitville Mine
Superfund Site may not be completdy protective of the environment. Thiswill be evaluated in
the Site-Wide remedial Investigation/Feasibility Study. Any further remedial action necessary to
protect the environment will be included in the Site-Wide proposed plan and ROD.

VIll. Deficiencies

Although water quality in the Alamosa River downstream of the Summitville Mine has
significantly improved since the implementation of emergency response and interimremedial
actions, aguatic lifein the Alamosa River isnot currently protected. The SteWide RI/FSwill
evaduae dternativesfor achieving this god.

The Beaver Mud Dump contains seeps and several dump block type earth movement which have
become a debris flow down-slopetoward the SDI.

It appears that the water within the Heap Leach Pad may be in contact with the local groundwater
table. If thisistrue, the water withinthe Heap Leach Pad islikely to chemically evolve. The Site-
Wide RI/FS needsto consder how water will evolve and the potential of it becoming asource of
acid mne drainage.

The Summitville Dam Impoundment was designed as atemporary structure. The Site-Wide
RI/FS should evduate if this structure is to be part of the remedy. If the Summitville Dam
Impoundment is to be included in the Site-Wide remedy, then it will need to be upgraded to pass
the Colorado State Engineers minimum requirements of the 100-year flood.

The adits will require rehabilitation and regular maintenance for continued safe access. This work
is planned to be performed this summer and inthe future, as needed.

IX. Recommendations and Follow-up Actions

All of the concerns identified in this five-year review shall be evaluated in the Site-wide Remedial
I nvestigation and Feasibility Study. All proposed additions or changes to the operations or
remedies a the Summitville Mine will be included in the Proposed Plan and subject to public
comment. The Site-wide Remedial Investigation and Feasbility Study is scheduled to be
completed by September 2001.
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X. Protectiveness Statement(s)

Metals concentrations have decreased significantly and pH values have increased in the Alamosa
River downstream of its confluence with the Wightman Fork as the implementation of the interim
response actions at the Site has progressed. However, the Summitville Mine remains as a
dominate contributor of copper, zinc, and cadmium to the Alamosa River Watershed. The
aquatic water quality standards inthe Alamopsa River have not yet been achieved. Aquatic life has
not been completely restored in theimpaded areas of the Alamosa River. It is articipated that
additional remedial actions may be necessary to achieve thewater quality standards and restore
aguatic lifeinthe Alamosa River. Any additional remedial actions will be evaluated in the Site-
Wide Remedid Investigaion and Feasibility Study.

Xl. Next Review

This Site reguires ongoing five-year reviewsto occur by gaute. The next five-year review is
scheduled to be completed by June 30, 2005.
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